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Trying to recycle household waste and feelings of guilt: a 
moderated mediation model applied to an emerging market 
ABSTRACT 
Notwithstanding the multiple efforts of governments and research on pro-environmental 
behaviour to foster a recycling culture in emerging markets, recycling habits have not kept 
pace. Informed by the theory of trying, this study developed and tested a conceptual model 
aimed at determining the factors shaping households’ decision to try to recycle. The study also 
investigated whether the potential mediation of feelings of guilt is moderated by past attempts 
to recycle. Data collected from 349 representatives of households in the city of Tshwane, South 
Africa was used for the analysis. The results confirmed that attitudes, social norms, feelings of 
guilt, and past trials are key enablers of households trying to recycle. The results further showed 
that the mediating effect of feelings of guilt is only evident among households that have tried 
to recycle their waste in the past. The findings point to the need for policymakers and 
environmental campaigners to implement informed behavioural change strategies to stimulate 
initial trials to separate domestic waste.  
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Growing concerns over the negative impact of overconsumption on the environment resulted 
in an increasing interest in pro-environmental behaviour in consumer behaviour research (Gilal 
et al., 2019; Nguyen et al., 2016). Pro-environmental behaviour encapsulates all activities that 
consciously seek to enhance the quality of the environment and minimise the impact of one’s 
actions on the environment (Nguyen et al., 2017). Recycling household waste is an example of 
a pro-environmental activity that can reduce the amount of household waste that is consistently 
dumped in already overwhelmed landfills. With 2.01 billion tonnes of municipal solid waste 
generated by households annually worldwide (Kaza et al., 2019), the high household waste 
production is a major environmental problem that needs urgent intervention (Breadsell and 
Morrison, 2020). Due to rapid population growth and the increasing rate of urbanisation in 
emerging markets, the need for recycling has become even more pressing in emerging countries 
such as South Africa (Alhassan et al., 2018; Nguyen et al., 2016).  
Research on the drivers of recycling behaviours has gain currency as evidenced by various 
attempts to understand underlying motives for recycling (Alhassan et al., 2018; Breadsell and 
Morrison, 2020; Khalil et al., 2017; Nguyen et al., 2016; Xu et al., 2017). Notwithstanding the 
widespread research and campaigns advocating for more sustainable behaviours, consumers’ 
recycling habits have not kept pace in emerging countries (Gilal et al., 2019; Nguyen et al., 
2017). In South Africa, for example, reports suggest that the country is drowning in its waste, 
as 89% of the generated waste ends up in landfills (Strydom, 2018). It is therefore crucial to 
rethink the current approach to championing domestic recycling in emerging markets.  
It is important to note that most studies in the recycling literature have relied on the rational 
choice theories such as the theory of planned behaviour (TPB) (Ajzen, 1991) to determine the 
antecedents of recycling behaviour. In an attempt to explain recycling behaviour, TPB-based 
studies (e.g., Alhassan et al., 2018; Khalil et al., 2017; Xu et al., 2017) have mostly focused on 
the intention to recycle and the actual recycling behaviour as the main behavioural outcomes. 
Critiques of the rational choice theories (e.g., Armitage and Conner, 2001) have argued that 
intention is not a reliable behavioural outcome since intention does not always translate into 
actual behaviour. Moreover, given the current poor level of adoption of recycling behaviour in 
emerging countries such as South Africa (Strydom, 2018), positing recycling behaviour as the 
outcome variable might not be suitable for some emerging countries (Issock et al., 2018). 
Behavioural change is a slow and progressive process that involves several steps. It is therefore 
apparent that the focus of research in emerging countries should be on more attainable and 
realistic behavioural outcomes (Issock et al., 2018). Moreover, alarm bells have been ringing 
over the need for more effective and comprehensive models that determine the drivers of 
recycling behaviour  (Alhassan et al., 2018; Groening et al., 2018; Nguyen et al., 2017).  
Cognisant of this research gap, the current study argues that research on domestic recycling 
should consider investigating trying to recycle as the main behavioural goal as opposed to the 
intention or the actual action of recycling already extensively researched in the literature.  
Empirical evidence (Mathur, 1998) demonstrates that trying is a precondition to actual 
behaviour and is crucial in converting intention into action.  Thus, trying to achieve an end-
goal such as domestic recycling is under volitional control, while succeeding in doing so is not 
(Chaouali et al., 2017; Xie et al., 2008). In other words, trying to recycle is a more attainable 
goal than succeeding to consistently engage in recycling activities. This is because recycling 
behaviour is often hampered by various obstacles such as the scarcity of recycling facilities, 
the lack of time, or the inconvenience of dealing with dirty garbage  (Strydom, 2018).  Trying 
to recycle is thus an intermediary goal to accomplishing the end-goal which is continual 
recycling. Achieving this first goal would be more in tune with the realities of emerging 
markets, where people engage less in recycling activities than in developed markets (Alhassan 
et al., 2018; Nguyen et al., 2016). By shifting the behavioural outcome from continuous 
recycling behaviour to trying to recycle, this study redefines the target behaviour and makes an 
important contribution to the recycling and environmental sustainability literature. Through a 
proposed conceptual model underpinned by the theory of trying (TT) (Bagozzi and  Warshaw, 
1990) and empirically tested in an emerging market (South Africa), this study sheds light on 
the determinants of trying to recycle which is a different behavioural outcome than intention 
and behaviour. 
Using the TT to understand domestic recycling behaviour, the present study also broadens the 
scope of potential determinants of the specific goal of trying to separate domestic waste. The 
TT suggests a three-dimensional measurement of attitudes, consisting of attitudes towards 
success, failure, and the behavioural process. Extant research (e.g. Geiger et al., 2019; 
Groening et al., 2018) has commonly measured attitude as a unidimensional construct. Whereas 
the attitude towards recycling is best appraised using a multidimensional measurement 
(Nguyen et al., 2017; Xie et al., 2008) as applied in the present study. In addition, the TT also 
encapsulates the influence of social norms and the impact of frequency and recency of past 
trials which extends the scope of predictors of trying to recycle. Evidence points to the fact that 
past behaviours are strong predictors of consumers’ present pro-environmental choices (Xu et 
al., 2017b), as consumers are known to repeat pro-environmental behaviours that they have 
successfully performed in the past (Russell et al., 2017). 
In addition to the constructs developed in the original TT (Bagozzi and  Warshaw, 1990), our 
proposed model integrates the affective influence of feelings of guilt in the consumer’s decision 
to try to recycle household waste. Previous research agrees that emotions such as guilt strongly 
influence consumer behaviour (Antonetti and  Maklan, 2014)  and is a crucial enabler of ethical 
behaviour such as recycling domestic waste for the benefit of the environment (Escadas et al., 
2019). Guilt is particularly relevant to recycling behaviour because the failure to protect the 
environment through engaging in recycling activities triggers feelings of guilt. As a key enabler 
of adopting pro-environmental behaviours (Carmi et al., 2015; Xie et al., 2015), guilt can be a 
decisive catalyst in the decision to try to recycle household waste. It is against this background 
that this study further investigates the mediating role of feelings of guilt, and how this potential 
mediation can be moderated by past trials. The findings of this study inform recycling policy 
and behavioural change strategies that are suitable for emerging markets. 
 
2. Literature review 
2.1.Theory of trying 
The theory of trying (TT), developed by Bagozzi and Warshaw (1990), is mainly designed to 
understand complex or ‘problematic’ behaviours, where the decision-maker explicitly 
acknowledges that the behaviour can be hindered by intrapersonal limitations (e.g., lack of 
knowledge, unconscious habits) and thwarted by situational contingencies such as insufficient 
waste bags in the case of household waste recycling (Chaouali et al., 2017; Sandve and  Øgaard, 
2013; Xie et al., 2008; Zaza and  Junglas, 2016). Trying is about achieving intermediate goals, 
taking several consecutive steps toward the ultimate goal, and striving to accomplish it 
(Bagozzi and  Warshaw, 1990; Zaza and  Junglas, 2016). Thus trying is a necessary but not a 
sufficient prerequisite for successful behavioural outcomes (Xie et al., 2008).  In pursuit of the 
ultimate goal, the TT concedes that failure and success are two possible outcomes. For 
example, the separation of domestic waste before disposal is an intermediate goal to preserve 
the environment, which is an end-state goal. Domestic waste separation is problematic 
behaviour because it requires time and the knowledge to differentiate between recyclable and 
non-recyclable waste materials (Geiger et al., 2019; Strydom, 2018), it imposes discipline, and 
it is often inconvenient due to the filthy and smelly nature of the waste (White et al., 2019). 
The TT provides a framework in which a behaviour is assumed to be preceded by a series of 
past attempts (Bagozzi and  Warshaw, 1990), as the process of trying to act is key to converting 
intentions into actions (Ahuja and  Thatcher, 2005; Chaouali et al., 2017). The TT thus includes 
the frequency and recency of past attempts as factors that help to enhance the predictive power 
of the model in respect of behaviour.  
One important advantage of the TT over the TPB is its multidimensional perspective to 
attitudes. The unidimensional perspective of attitudes provided by the TPB is more appropriate 
for behaviours with high possibilities of success, and where an individual reacts with a positive 
evaluation of their ability to perform a behaviour (Chaouali et al., 2017; Xie et al., 2008). The 
TT postulates that the attitude toward trying and succeeding, the attitude toward trying and 
failing, and the attitude toward the trying process are the three attitudinal dimensions that 
account for the outcomes and the process of trying (Bagozzi and  Warshaw, 1990; Sandve and  
Øgaard, 2013; Xie et al., 2008). For complex behaviours, authors such as Chaouali et al. (2017), 
Malik et al. (2019), Sandve and  Øgaard (2013), and Xie et al. (2008a) are of the view that a 
multidimensional measurement of attitudes provides more insights into the processes involved 
in the adoption of such behaviours.  
The TT thus stipulates that trying is a result of the intention to try and the frequency and recency 
of past trying. The intention to try, in turn, is considered a function of social norms, and 
attitudes towards success, failure, and the process.  
 
2.2.Hypotheses development 
Based on the TT, a conceptual framework (depicted in Figure 1) is developed to uncover the 
factors influencing households that are trying to adopt recycling activities.  
INSERT FIGURE 1 
2.2.1. Attitudes towards success, failure, and the process 
 Consistent with the TT, this study posits that attitudes towards recycling are best appraised 
through a three-dimensional perspective that captures different aspects of behavioural 
outcomes (i.e., success or failure), and the process of recycling itself (Chaouali et al., 2017; 
Malik et al., 2019; Sandve and  Øgaard, 2013). The term ‘attitude towards success’ refers to an 
individual’s attitude towards trying to recycle and succeeding, while ‘attitude towards failure’ 
captures an individual’s attitude towards trying to recycle but failing to do so (Chaouali et al., 
2017; Malik et al., 2019; Xie et al., 2008). The term ‘attitude towards process’ reflects 
individuals’ reactions to the means (efforts) required to achieve the behavioural goal (Xie et 
al., 2008). These three dimensions of attitudes particularly echo to recycling because recycling 
is often subject to failure and requires continual effort (Winterich et al., 2019). Households are 
thus likely to form distinct thoughts about and evaluations of success, failure, and process to 
separate domestic waste. The original TT (Bagozzi and  Warshaw, 1990), and subsequent TT-
based studies, such as Ahuja and Thatcher (2005), Chaouali et al. (2017), Malik et al. (2019), 
and Xie et al. (2008), have argued that attitude towards success and process have a positive 
influence on the general attitude towards trying, while attitude towards failure negatively 
influences the general attitude towards trying. These previous studies have thus successfully 
posited the three dimensions of attitude as direct predictors of the general attitude towards 
trying, which, in turn, influences the intention to try. This study proposes a different approach 
and examines the specific impacts of these three dimensions of attitude directly on the intention 
to try. This is in line with previous empirical research (Alhassan et al., 2018; Geiger et al., 
2019; Groening et al., 2018; Nguyen et al., 2017; White et al., 2019) that established attitude 
towards recycling as a strong predictor of the intention to recycle. The following three 
hypotheses are therefore stipulated: 
H1a. The attitude towards trying and succeeding positively influences the intention to try to 
separate domestic waste 
H2a. The attitude towards trying and failing negatively influences the intention to try to separate 
domestic waste 
H3a. The attitude towards the process of trying positively influences the intention to try to 
separate domestic waste 
 
2.2.2. Social norms 
Social norms reflect the perceived normative external pressure to engage, or not engage, in a 
given behaviour (Farrow et al., 2017; Nguyen et al., 2017). Social norms originate from the 
social-psychological concept of conformity, which assumes that an individual’s behaviour is 
often premised on, and understood in terms of, the behaviour of others (Mabry and Mackert, 
2014; Rettie et al., 2014). The field of marketing has widely acknowledged the impact of social 
norms on consumer behaviour (Rettie et al., 2014; Mabry and Mackert, 2014; Schuster et al., 
2016).  
Reviews of the pro-environmental literature (Geiger et al., 2019; White et al., 2019) have 
established that the more individuals think that others act pro-environmentally, the higher the 
likelihood that they will engage in eco-friendly activities such as recycling. Nguyen et al. 
(2017) found that the external normative pressure of social norms has a stronger effect on 
Vietnamese recycling behaviour than internal moral pressure. Similar findings by Alhassan et 
al. (2018) echoed that finding in demonstrating that social norms positively impacted 
household waste separation in metropolises in Ghana.  
The TT also postulates that social norms positively influence the intention to try to engage in 
a given behaviour (Bagozzi and  Warshaw, 1990; Chaouali et al., 2017; Zaza and  Junglas, 
2016). However, this influence of social norms reported in TT-related studies remains 
inconclusive. While some studies, such as that of Xie et al. (2008b), found that social norms 
have a limited influence on the intention to try, others such as Sandve and Øgaard (2013) and 
Zaza and Junglas (2016) found that social norms significantly increase the intention to try a 
given behaviour. Consistent with the TT, this study proposes the following hypothesis: 
H4a. Social norms positively influence the intention to try to separate domestic waste 
 
2.2.3. Past trials to separate domestic waste 
The TT stipulates ‘past trying’ to be the frequency of past behaviour, which counts the 
occurrences of past trials, and the recency of past trying, which provides a time frame to the 
past attempts (Bagozzi and  Warshaw, 1990; Malik et al., 2019; Xie et al., 2008). Research has 
shown that the more often an act has been performed, the more likely it is to be repeated in the 
future (Russell et al., 2017; Xu et al., 2017b)). In relation to the TT, the frequency and recency 
of past successes or failures to achieve a given behaviour either positively or negatively 
influences further attempts to accomplish it, because the repetition of successful acts can reduce 
uncertainty and intensify the desire to continue performing the given behaviour (Bagozzi and  
Warshaw, 1990; Xie et al., 2008). Considering that domestic waste separation is a daily 
activity, the frequency and recency captured in past trials fit the context of this study. This is 
also because the frequency and recency of trying are what leads to the formation of a habitual 
pattern. Although frequency and recency can be viewed as two distinct subconstructs, the 
current study follows previous TT-based research by Chaouali et al., (2017), Sandve and 
Øgaard (2013), and Xie et al. (2008), which captures both the frequency and the recency of 
past behaviour in a one-dimensional construct of past trials. The following hypotheses are thus 
formulated:  
H7. Past trials positively influence the intention to try to separate domestic waste 
H8. Past trials positively influence households trying to separate their waste 
 
2.2.4. Intention to try 
Similar to the TPB, the TT identifies the intention to try as a direct predictor of the action of 
trying (Bagozzi and  Warshaw, 1990). Various studies on recycling have validated the positive 
impact of the intention to recycle on actual recycling behaviour (Stoeva and  Alriksson, 2017; 
Xu et al., 2017a)). This linkage has often been criticised, however, for not being able to account 
for sufficient variance of behaviour, especially when past behaviours or habits are added as 
predictors of behaviour (Russell et al., 2017; Sung et al., 2019; Xie et al., 2008). Consistent 
with the original TT (Bagozzi and  Warshaw, 1990), the current study stipulates that, when 
people intend to try to separate domestic waste, it instigates an explicit attempt to do so. Hence 
the following hypothesis: 
H5. The intention to try to separate domestic waste positively influences trying to recycle in 
households. 
 
2.2.5. Feelings of guilt 
While the TT does not account for the emotional (or affective) components of behaviour, the 
consumer behaviour literature widely acknowledges the role of negative and positive emotional 
experiences in shaping future consumption decisions. Studies on pro-environmental behaviour 
have particularly posited feelings of guilt as critical emotional responses that influence eco-
friendly consumption (Antonetti and  Maklan, 2014; Baek and  Yoon, 2017; Escadas et al., 
2019).  
Guilt is an unpleasant emotional state resulting from the self-evaluation of negative outcomes 
caused by an individual’s action or inaction (Antonetti and  Baines, 2015; Wonneberger, 2018). 
The marketing literature argues that feelings of guilt can be anticipated or reactive (Antonetti 
and  Baines, 2015; Wonneberger, 2018). ‘Anticipated (or reflective) guilt’ alludes to an 
individual’s expected feeling of guilt that emanates from negative outcomes that might be 
formed in the future (Lwin and  Phau, 2014). ‘Reactive (or consequential) guilt’ is a result of 
an action that has happened in the past and has caused negative consequences (Antonetti and  
Baines, 2015). Given that previous reports (Strydom, 2018) revealed that more than 80% of 
South African households in urban areas fail to recycle their domestic waste, the focus of this 
study is on the reactive guilt that individuals feel after failing to separate domestic waste. 
The study suggests that feelings of guilt are premised on attitudes and social norms and that 
they lead to trying. With regard to the influence of attitudes on feelings of guilt, there is a 
consensus that positive attitudes towards the environment strongly relate to high emotional 
response to eco-friendly actions (Chatelain et al., 2018; Onwezen et al., 2013; Wonneberger, 
2018). However, the pro-environmental literature remains inconclusive in the direction of the 
relationship. One stream of research assumes that emotions shape environmental attitudes 
(Antonetti et al., 2015; Escadas et al., 2019), while the other posits that environmental attitudes 
influence emotional experiences in relation to environmental issues (Onwezen et al., 2013; 
Wonneberger, 2018; Xie et al., 2015). The current study applies the latter stream of research 
because the focus is on the reactive guilt, which is an emotional response to past attempts (or 
lack thereof) to separate domestic waste. A conceptual model developed by Wonneberger 
(2018) suggests that environmental concern is a strong driver of guilt because consumers have 
a predisposition to protect the environment and failing to do so leads to guilt. Onwezen et al. 
(2013) corroborate this finding and demonstrate that a positive attitude towards the 
environment activates a positive emotional response when an eco-friendly action is performed. 
This study argues, therefore, that people will feel more guilty for failing to recycle if they hold 
a positive attitude towards trying and succeeding, and towards the process of trying but failing 
to do so. Conversely, they will feel less guilty if they hold a positive attitude towards trying 
and failing – meaning that they do not mind trying to recycle and failing. The following 
hypotheses are therefore stipulated: 
H1b: The attitude towards trying and succeeding to separate domestic waste has a positive 
influence on feelings of guilt 
H2b: The attitude towards trying and failing to separate domestic waste has a negative 
influence on feelings of guilt 
H3b: The attitude towards the process of trying to separate domestic waste has a positive 
influence on feelings of guilt 
Previous studies have shown that feelings of guilt can be activated by social norms (Bissing-
Olson et al., 2016; Lee and  Paek, 2014). As people often conform to norms to avoid social 
sanctions (Farrow et al., 2017; Rettie et al., 2012), a failure to align oneself with the prescribed 
norms can stimulate guilt because of the feeling of disappointment to important others such as 
family or friends (Lee and  Paek, 2014). A qualitative enquiry by Rettie et al. (2014) has shown 
that, when green behaviour is set as the norm, consumers feel guilty when they fail to adopt 
that behaviour. It can be hypothesised, therefore, that: 
H4b. Social norms arouse feelings of guilt when people fail to separate their domestic waste 
The influence of feelings of guilt on consumer behaviour has been widely validated in various 
contexts, including environmentalism (Antonetti and  Maklan, 2014; Baek and  Yoon, 2017; 
Ha and  Kwon, 2016; Wonneberger, 2018; Xie et al., 2015), donating to charity (Lwin and  
Phau, 2014; Urbonavicius et al., 2019), smoking (Lee and  Paek, 2014), and ethical decisions 
(Escadas et al., 2019). For example, (Urbonavicius et al., 2019) found that feelings of guilt 
have a positive impact on both intention to purchase a cause-related product and to donate to 
charity. In a similar vein, Escadas et al. (2019) argued that feelings of guilt are more influential 
than attitude or intention, given that emotions are non-rational. Further investigation by Baek 
and  Yoon (2017) in the field of advertising indicates that guilt strongly predicts consumers’ 
responses to environmental advertising. Although only limited research explores the influence 
of feelings of guilt on trying to recycle, from the ongoing account it is evident that feelings of 
guilt shape pro-environmental behaviour and can therefore influence trying. Thus, the 
following hypothesis is proposed: 
H5. Feelings of guilt have a positive influence on trying to separate domestic waste  
 
2.2.6. Moderated mediation of feelings of guilt 
The mediating role of emotions in general, and particularly of feelings of guilt, has been well 
documented in the pro-environmental literature (Carmi et al., 2015; Onwezen et al., 2013; Xie 
et al., 2015). In consumer behaviour and marketing literature, the use of guilt has been effective 
in shaping consumption choices (Antonetti and Baines, 2015). This is because emotions such 
as feelings of guilt prompt the desire for guilt reduction by adopting the appropriate behaviour 
(e.g., recycling household waste) (Wonneberger, 2018). Guilt is therefore a crucial catalyst that 
stimulates consumers’ pro-environmental choices (Motro et al., 2018; Lee and Paek, 2014; Xie 
et al., 2015; Antonetti et al., 2015). This view has been echoed in the context of donation for 
an environmental cause, where feelings of guilt have been used to reinforce the impact of 
environmental concern on the intention to donate to support pro-environmental projects 
(Wonneberger, 2018). Similarly, Adams et al. (2020) demonstrate that negative emotional 
outcomes such as guilt mediate the effect of feedback on one’s eco-friendly consumption on 
the actual adoption of pro-environmental behaviour. As guilt signals that a behavioural goal 
(e.g., recycling household waste) has not been achieved (Adams et al., 2020), it is an extra 
motivation to strive to embrace the right attitude and adopt appropriate behaviours.  Thus, 
feelings of guilt have a central role in facilitating the adoption of pro-environmental behaviour 
such as recycling.  
Previous studies (Antonetti and Baines, 2015; Xie et al., 2015) have highlighted that the 
influence of emotions and particularly guilt can be moderated by various variables. A review 
by Antonetti and Baines (2015) has identified several moderating variables such as 
materialism, trust, product category, self-efficacy, cultural orientation etc that can either 
enhance or hinder the impact of guilt on behaviour. Notwithstanding these previous empirical 
validations, previous studies have paid limited attention to whether this mediation of guilt can 
be moderated or conditioned by past behaviour. It will be interesting to examine whether past 
trials moderate the potential mediating effect of guilt on the relationships between the three 
types of attitudes, social norms, and trying to recycle respectively. Past experiences of, or 
attempts to engage in, behaviour have often been used as moderators (Norman and  Cooper, 
2011; Urbonavicius et al., 2019). A study by Urbonavicius et al. (2019), for example, has 
established that past donation experiences moderate the influence of guilt on the intention to 
donate to charity. This finding was corroborated by Wonneberger (2018) who conclude that 
guilt arousal is less effective in influencing individuals’ decision to donate to environmental 
causes when they have no prior concern for the environment. The present study thus argues 
that the mediating role of feelings of guilt on the impact that attitudes and social norms have 
on trying to separate domestic waste might be conditioned by past attempts to separate 
domestic waste. The following hypothesis is thus formulated: 
H9. The mediation of feelings of guilt on the influence of the three dimensions of attitude and 
of social norms on trying to separate domestic waste is moderated by past trials  
 
3. Methods 
3.1. Population and sample 
To test the hypotheses developed above, the positivist research paradigm using a quantitative 
approach was applied in this study. A cross-sectional design was adopted to obtain the 
respondents’ perspectives through a paper-based survey questionnaire. Data was collected by 
six trained fieldworkers affiliated to a research company specialising in data collection. 
Respondents were recruited in various locations, including workplaces, homes, places of 
worship, and parks.  
The study population consisted of households in the city of Tshwane (also known as Pretoria). 
The choice of the city of Tshwane was based on its being the capital city, and therefore it 
encompasses diverse demographic profiles. Moreover, no recycling policy has been enforced 
in the city, which reduces the bias of respondents’ attempts to separate domestic waste being 
influenced by a compulsory recycling policy. Through a screening question, only households 
that had subscribed to the municipality waste collection service were selected. Quota sampling, 
which is a non-probability sampling technique, was applied to this study, given that no 
sampling frame was accessible to the researchers. The selection of quotas was based on gender, 
racial groups, and incomes to ensure that the main demographic characteristics were 
represented in this study. About 500 household representatives were contacted initially, of 
whom 376 responded, yielding a response rate of 75%. After discarding unengaged 
respondents and incomplete questionnaires, 349 questionnaires were deemed usable for this 
study.  
Most respondents in this survey were males (53.6%) who identified as black (65.9%). Most 
respondents were young, with the predominant age group being between 26 and 35 years old 
(45.8%). Out of 349 respondents in this study, 197 (56.5%) were single. It is, however, 
important to note that, on average, three people lived in each household. Most respondents had 
at least a diploma and earned more than 700USD a month; only 26.6% reported earning less 
than 700USD monthly. 
 
3.2. Measures 
All scale items used in the study were adapted from existing validated scales, as indicated in 
Table 1. To measure the three dimensions of attitude, semantic differential scales were adopted 
from Bagozzi and Warshaw (1990) and Chaouali et al. (2017). The constructs ‘social norms’ 
and ‘feelings of guilt’ were measured on a five-point Likert scale adapted from Smith et al. 
(2012) and Lwin and Phau (2014) respectively. Past trials, including frequency and recency of 
past trying, were consistent with the measurement developed in the original TT (Bagozzi and  
Warshaw, 1990) and adapted by Xie et al. (2008). The constructs ‘intention to try’ and ‘actual 
trying behaviour’ were improved from the single scale item initially proposed in the TT. To 
capture the specific ‘intention to try’ and ‘trying’ to separate domestic waste, this study adapted 
the scales developed by Xu et al. (2017). Table 1 provides more detail on how the scale items 
were operationalised in this study. 
Descriptive statistics using the Statistical Package for Social Sciences (SPSS) version 26 were 
applied to describe the demographic profile of the respondents and the central tendency 
measures of the scales. Structural equation modelling was used to test the proposed model. The 
IBM AMOS package version 26 enabled the researchers to test the measurement and structural 




4.1. Measurement model 
Before testing the measurement model, and as suggested by Podsakoff et al. (2003), Harman’s 
single-factor test was conducted to assess possible common method bias, given that scales 
items were used in this study. All scale items were therefore subjected to an exploratory factor 
analysis conducted in SPSS version 26. The results showed that the single factor explained 
only 33% of the variance in the scale items in the model. This means that common method bias 
was not a problem in this study. In addition, deviation from the normal distribution was 
evaluated through skewness and kurtosis. As indicated in Table 2, the skewness and kurtosis 
were all below | 2 |, which suggested that there was no serious deviation from normality (Kline, 
2015).  
To assess the validity and reliability of the scales, a confirmatory factor analysis using the 
maximum likelihood estimation was conducted in AMOS version 26. The measurement model 
showed acceptable fit indices according to the common threshold (Malhotra, Nunan and Birks, 
2017): chi-square/degree of freedom (CMIN/DF) = 1.943; comparative fit index (CFI) = 0.967; 
adjusted goodness of fit index (AGFI) = 0.864; Tucker Lewis index (TLI) = 0.962; normed fit 
index (NFI) = 0.936; root mean square error of approximation (RMSEA) = 0.052; and 
standardised root mean square residual (SRMR) = 0.031. 
As indicated in Table 1, the reliability of the scale was confirmed by all Cronbach’s alphas 
being above the 0.7 threshold. Convergent validity was established by the factor loading being 
above 0.5, composite reliability above 0.7, and average variance extracted (AVE) above 0.5 
(Malhotra et al., 2017). Discriminant validity was established through a comparison between 
the square root of AVE of a construct and the bivariate correlation coefficients with other 
constructs (Fornell and Larcker, 1981). As indicated in Table 2, √AVE was above all bivariate 
correlation coefficients with other constructs. Moreover, the maximum share variances (MSV) 
were all below the AVEs. Therefore, reliability and convergent and discriminant validity were 
all established in this study.  
INSERT TABLES 1 AND 2 
4.1.1. Structural model 
The structural relationships hypothesised in this study were tested through the structural model 
in AMOS version 26. The structural model provided acceptable fit indices, as the following 
model fit indices were found: CMIN/DF = 2.150; CFI = 0.959; AGFI = 0.852; TLI = 0.953; 
NFI = 0.926; RMSEA = 0.057; and SRMR= 0.099. As indicated in Table 3, the model 
explained 24% (R2 = 0.240) of the variance in intention to try. Attitude towards success 
(β=0.227; p<0.01), attitude towards process (β=0.147; p<0.05), social norms (β=0.196; 
p<0.01), and past trials (β=0.242; p<0.01) all significantly influenced the intention to try to 
separate domestic waste. Attitude towards failure had a non-significant and negative impact on 
the intention to try (β=-0.019; p>0.05). Thus, the hypotheses H1a, H3a, H4a, and H10 were 
accepted, while H2a was rejected. The results of the structural model also indicated that, while 
all the predictors of feelings of guilt were statistically significant and explained up to 42.8% 
(R2 = 0.428) of its variance, social norms (β=0.373; p<0.001) and attitude towards success 
(β=0.310; p<0.001) were the strongest predictors, and attitude towards failure (β=-0.115; 
p<0.050) was the weakest predictor. Therefore, the hypotheses H1b, H2b, H3b, and H4b were 
accepted. According to the results, more than half of the variance of trying (R2 = 0.547) was 
explained mainly by past trials (β=0.704; p<0.001) and feelings of guilt (β=0.112; p<0.050), 
which had a statistically significant effect, and to some extent by intention to try, which had a 
non-significant effect (β=0.082; p>0.05). The hypotheses H8 and H9 were supported, while H7 
was rejected.  
INSERT TABLE 3 and FIGURE 2 
4.2. Moderated mediation 
Following Jose (2013), the mediating role of feelings of guilt in the relationships between the 
three dimensions of attitudes, social norms, and trying to separate domestic waste respectively 
was tested in AMOS version 26. Using a bootstrapping method, a 95% bias-corrected 
confidence interval and 5 000 bootstrap samples were applied. These mediations were further 
moderated by past trials and tested through multigroup analysis (Jose, 2013). To use the 
multigroup approach, the variable ‘past trials’, which consists of the frequency and recency of 
past trying, was split into two categories (Jose, 2013). The first group (n=187) included 
respondents who had not tried to separate their domestic waste in the previous six months and 
therefore did not remember having ever performed such a behaviour. The second group 
(n=162) encompassed those who had tried to separate their domestic waste at least once in the 
previous six months and therefore could remember when the previous trial was.  
The indirect effect (mediating effect) and direct effect presented in Table 4 specify that, for 
households that have no past trial experience, feelings of guilt have no mediating effect on the 
relationship between the predictors and trying to separate household waste, given that the 
indirect relationships are statistically non-significant (p>0.05). This means that, for households 
that have never tried to recycle, feelings of guilt cannot strengthen the potential impact of 
attitudes and social norms on trying to recycle. However, for those that have tried to separate 
domestic waste in the past, the significant indirect effects and the nonsignificant direct effects 
suggest that feelings of guilt have a full mediation effect on the impact that attitude towards 
success (β=0.112; p<0.05) and social norms (β=0.088; p<0.05) have respectively on trying. 
This full mediation reveals that attitude towards success and social norms can only influence 
people trying to recycle if feelings of guilt when failing to recycle are aroused. However, no 
mediation was observed for the impact of attitudes towards failure and process on trying, given 
that the indirect effects were nonsignificant (p>0.05). Although the multigroup analysis 
showed that the mediating effect of feelings of guilt varied between the two groups, the p-
values and the moderating effects were calculated to assess the statistical significance of this 
difference. Table 4 shows that, although the mediating effect of feelings of guilt varied across 
these two groups, this variation was not statistically significant (p-value>0.05). Therefore, past 
trials did not significantly moderate the mediating role of feelings of guilt. The hypothesis H9 
was therefore rejected. 
INSERT TABLE 4 
 
5. Discussion and implications 
The TT applied to this study is geared towards exploring the determinants of consumers’ 
attempt to recycle their household waste. By focusing on trying which is a more achievable 
behavioural outcome than the actual behaviour (usually measured by the frequency of 
performing a given behaviour), the current study provides a different outlook on the recycling 
literature. Our findings suggest that people try to engage in household waste separation when 
they feel guilty, and mainly when they have tried to do so in the past. This confirms extant 
research that argues that past behaviours strongly predict present behaviour (Russell et al., 
2017; White et al., 2019) and that guilt prompts people to engage in pro-environmental 
behaviour (Antonetti and  Baines, 2015; Lwin and  Phau, 2014). Interestingly, this finding 
minimises the predictive power of the intention to try, as it had no significant effect on trying 
to separate domestic waste. This is consistent with previous empirical findings that conclude 
that the strong impact of past behaviour on behaviour, weakens the influence of intention on 
behaviour (Bagozzi and  Warshaw, 1990; Russell et al., 2017; Sung et al., 2019; Xie et al., 
2008). In fact, Bagozzi and Warshaw (1990) seminal work on the TT, cautioned that a strong 
effect of past attempts on future trials could weaken the impact of the intention to try on trying 
behaviour. Although this finding deviates from the usual strong intention – behaviour nexus 
reported in TPB-based studies (Alhassan et al., 2018; Khalil et al., 2017), this finding makes 
an interesting contribution to the body of knowledge. This means that people try to recycle 
based on their past attempts (success or failure) rather than their intrinsic willingness to try.   
It is thus important that residents try to recycle their household waste at least once. One 
effective strategy that effectively motivates individuals to try household recycling is economic 
incentives (White et al., 2019; Hole and Hole., 2020). Providing rewards and reducing 
municipal tax of households that engage in waste recycling has been shown to prompt 
individuals to recycle their waste (Hole and Hole., 2020). Although rewards and tax rebates 
lead to short-lived pro-environmental activities (White et al., 2019), these incentives can 
stimulate the desire to try household recycling, which could lead to consistent recycling 
activities in the long-term.  
Moreover, the findings of this study provide empirical evidence on the significant impact of 
two dimensions of attitude (attitude towards succeeding and attitude towards the process of 
recycling) on the intention to try. In the recent past, multiple calls have been made (Groening 
et al., 2018; Nguyen et al., 2017) for the application of multidimensional measurement for a 
better assessment of attitudes towards pro-environmental behaviours. Our findings confirm that 
when people hold positive attitudes towards trying and succeeding and the process of recycling 
household waste, not only they intend to try to separate domestic waste, but also feel guilty 
when failing to do so. The attitude towards trying and succeeding can be activated by providing 
residents with feedback on their recycling activities (White et al., 2019). Positive feedback on 
past recycling performance encourages residents to consistently engage in recycling and might 
develop a positive attitude towards trying to recycle and succeeding. It has also been 
demonstrated that consumers tend to develop a positive attitude towards the process of 
recycling, and even recycle more whey they perceive that the process of transforming waste 
materials into new and useful products is appropriate (Winterich et al., 2019). Thus, to motivate 
households to participate in recycling and particularly waste separation programmes, 
policymakers and behavioural change initiatives should communicate on the process of 
transforming household waste into useful products. Informative pamphlets that inform 
residents about the life cycle of domestic waste can be distributed together with the municipal 
bills (hard copy/electronic copy). 
Contrary to our initial assumptions, attitude towards failure, albeit negative, did not influence 
the intention to try to recycle but had a significant effect on feelings of guilt. A plausible reason 
for this weak effect of attitude towards failure is the presence of the construct feelings of guilt 
in the model. This suggests that an individual’s attitude towards the failure to recycle domestic 
waste does not influence his/her intention to try but rather stimulate feelings of guilt when 
failing to recycle. Feelings of guilt is therefore a more realistic emotional response to attitude 
towards failure than the intention to try. Thus, environmental campaigners should leverage the 
huge potential of feelings of guilt to spur recycling activities. Efforts should focus on 
persuasive communication campaigns using guilt-appeal messages (Baek and  Yoon, 2017) 
that expose the current environmental threat caused by massive waste generation. 
Furthermore, in combining feelings of guilt with the core variables developed in the TT 
(attitudes, social norms, intention to try and trying behaviour), the current study provides more 
insights into the psychological mechanism of trying behaviour. As guilt is a necessary 
condition to the performance of recycling activities (Onwezen et al., 2013; Wonneberger, 
2018), this study demonstrated that feelings of guilt could be integrated to the TT’s constructs 
to significantly predict trying to recycle. As mentioned earlier, our study shows that the three 
dimensions of attitudes developed in the TT have a significant effect on feelings of guilt. 
Moreover, in line with previous studies (Bissing-Olson et al., 2016; Lee and  Paek, 2014), 
findings of this study also identified social norms as an important trigger of guilt when failing 
to recycle. This confirms that if recycling becomes the norm, people will conform to this new 
norm in order to avoid social sanctions and feel guilty.  
Another important theoretical contribution of the present study is the test of the mediating role 
of feelings of guilt moderated by past trials. While the mediating role of feelings of guilt has 
been reported in the pro-environmental context (Onwezen et al., 2013; Xie et al., 2015), this 
study further investigates whether this mediation can be moderated or conditioned by past 
attempts to adopt eco-friendly behaviours. Our findings revealed that although feelings of guilt 
mediate the relationships between attitudes and social norms respectively on trying to recycle, 
this mediating effect is not significantly moderated by past trials to recycle. However, despite 
the statistically non-significant moderating effect of past trials to recycle on the mediation of 
feelings of guilt observed in this study, the results of a multigroup analysis point to the fact that 
there is a full mediating effect of feelings of guilt among individuals that have tried to separate 
their household waste in the past. These findings provide compelling evidence that individuals’ 
attitudes towards success in recycling and the normative pressure exerted by others can only 
have a positive effect on trying to recycle if they feel guilty of failing to do so. Implications of 
this finding reinforce the centrality of feelings of guilt in the process of enticing residents to 
try household recycling and the critical role of past trials.   
6. Conclusions 
In summary, this research suggests that instead of focusing on recycling behaviour which is a 
seemingly hard-to-reach behavioural target in an emerging market context, studies should 
consider intermediate behavioural goals such as trying to recycle. These continuous attempts 
to recycle could eventually develop a culture of recycling in households. Based on the TT, this 
study developed and empirically tested a conceptual model that amalgamated some key drivers 
of trying to recycle household waste. This conceptual model provides a novel approach to 
stimulate recycling activities in households. Our findings show that people try to recycle 
household when they have previously attempted to do so and when they feel guilty about their 
failure to recycle. Contrary to TPB-based studies, an individual’s intention to try household 
waste recycling had a limited influence on his/her act of trying to recycle. Thus, the intention 
to try cannot be considered as a proxy for the act of trying. Findings of this study further 
indicated that the construct ‘feelings of guilt’ is a key emotional enabler of trying to recycle 
household waste. We concluded that when an individual has tried to recycle in the past, his/her 
feelings of guilt strengthen the impact that attitude towards success and social norms have on 
trying to recycle.  
In support of current efforts by the South African government and local municipalities to foster 
a recycling culture in the country, this study sheds light on internal mechanisms that lead 
households to recycle their waste. One key implication for policymakers in emerging markets 
is that the behavioural goal should shift from a drastic adoption of recycling behaviour to a 
more attainable goal such as trying to separate domestic waste with no obligation to succeed. 
As behavioural change is a slow and progressive process, the foci should be on incentivising 
residents to initiate a first attempt to recycle, and encouraging continuous trials through 
effective feedback on current recycling performance. Achieving this first milestone will 
certainly stimulate consistent trials to recycle and eventually instil recycling as a habit in 
households. Feelings of guilt, as a crucial emotional catalyst of pro-environmental behaviour, 
can be triggered through effective communication using guilt appeal. Policymakers and 
municipalities are encouraged to partner with communication experts to develop effective and 
persuasive guilt appeal messages. Future study should however investigate whether other 
emotional variables such as pride (when succeeding to recycle) or shame (when failing to 
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Table 1. Measurement item, validity and reliability 
Scale items and sources FL CA CR AVE 
Attitude towards success (Bagozzi & Warshaw, 1990; Chaouali et al., 
2017) 
 0.957 0.958 0.851 
Succeeding in separating household waste would make me feel    
AS1 Very displeased --- Very pleased 0.900    
AS2 Very bad --- Very good 0.920 
AS3 Very unhappy --- Very delighted 0.956 
AS4 Terrible --- delighted 0.912 
Attitude towards failure (Bagozzi & Warshaw, 1990; Chaouali et al., 
2017)  0.956 0.957 0.847 
Failing at separating household waste would make me feel     
AF1 Very displeased --- Very pleased 0.898 
   
AF2 Very bad --- Very good 0.912 
AF3 Very unhappy --- Very delighted 0.960 
AF4 Terrible --- delighted 0.910 
Attitude towards process (Bagozzi & Warshaw, 1990; Chaouali et al., 
2017)  0.958 0.961 0.860 
The action of separating my household waste makes me feel     
AP1 Very displeased --- Very pleased 0.924 
   
AP2 Very bad --- Very good 0.900 
AP3 Very unhappy --- Very delighted 0.948 
AP4 Terrible --- delighted 0.936 
Social Norms (Smith et al., 2012)  0.92 0.921 0.796 
SN1 Most people who are important to me already separate waste in their household 0.857    
SN2 Most people in my circle engage in household waste separation 0.934 
SN3 Most of my friends separate the waste in their households  0.884 
Feelings of guilt (Lwin & Phau, 2014)  0.932 0.933 0.779 
FG1 I feel irresponsible when I don't separate the waste in my household 0.873 
   
FG2 I feel guilty if I don't separate the waste in my household 0.924 
FG3 I feel bad when I do not separate the waste in my household  0.937 
FG5 I feel like I have done something wrong when I do not separate my household waste 0.788 
Intention to try (Xu et al., 2017)  0.857 0.867 0.689 
IT1 I presently intend to try to separate household waste materials before collection by the municipality 0.839 
   IT2 I will try to separate household waste every time I have it for disposal 0.952 
IT3 I am willing to try to participate in the separation of household waste programme in the next three months 0.676 
Past trials (Bagozzi & Warshaw, 1990; Xie et al., 2008)  0.897 0.898 0.816 
PT1    
How many times have you tried to separate household waste 
materials for disposal in the past six months? 
 
0.938    
PT2 
When was the last time you tried to separate or actually 
separated waste materials in your household before being 
collected by the municipality? 
0.867    
Trying to recycle (Xu et al., 2017)  0.870 0.871 0.628 
TR1 
Separate recyclable elements (e.g., paperboards, rubbers, 
metals, glass, plastic bottles. waste household appliances, etc.) 
in your house  
0.780 
   
TR2 Separate kitchen garbage (e.g., leftovers) in your house  0.776 
TR3 Separate hazardous waste (waste batteries. lamps. expired drugs etc.) in your house 0.787 
TR4 Separate other dry waste (e.g. ceramics, garden waste) in your house  0.827 










Table 2. Correlation matrix and assessment of discriminant validity 
  TR AF AS AP FG IT SN PT 
TR 0.793 
       
AF -0.120 0.920 
      
AS 0.153 -0.336 0.922 
     
AP 0.158 -0.243 0.591 0.927 
    
FG 0.358 -0.284 0.509 0.421 0.882 
   
IT 0.355 -0.171 0.386 0.338 0.463 0.830 
  
SN 0.437 -0.071 0.189 0.152 0.459 0.324 0.892 
 
PT 0.755 -0.147 0.201 0.166 0.367 0.374 0.347 0.903 
MSV 0.191 0.113 0.349 0.349 0.259 0.214 0.211 0.570 
Mean 2.454 2.211 4.258 3.848 3.176 3.409 2.698 1.792 
Standard 
Deviation 1.225 1.103 1.004 1.120 1.131 1.086 1.033 1.614 
Skewness 0.373 0.515 -1.197 -0.476 -0.250 -0.671 0.135 0.900 

















variable p-value t-value β Hypotheses 
Attitude towards failure  Intention to try 
 
(R2 = 0.240) 
0.725 -0.351 -0.019 Rejected 
Attitude towards process  0.023 2.277 0.147 Accepted 
Attitude towards success  0.001 3.368 0.227 Accepted 
Social norms  0.001 3.658 0.196 Accepted 
Past trials  0.001 4.546 0.242 Accepted 
Attitude towards failure  
Feelings of guilt 
 
(R2= 0.428) 
0.014 -2.454 -0.115 Accepted 
Attitude towards process  0.006 2.759 0.154 Accepted 
Attitude towards success  0.001 5.262 0.310 Accepted 
Social norms  0.001 7.739 0.373 Accepted 




0.001 17.326 0.704 Accepted 
Feelings of guilt  0.017 2.392 0.112 Accepted 













Table 4. Mediation of feelings of guilt moderated by past trials 
 ASTR AFTR APTR SNTR 
No past trial  Indirect effect -0.006 0.004 -0.003 -0.007 
Direct effect -0.051 0.077 0.08 0.406** 
Mediation type No mediation No mediation No mediation No mediation 
Past trial 
Indirect effect 0.112* -0.013 0.047 0.088* 
Direct effect -0.039 -0.175* 0.071 0.066 
Mediation type Full Mediation No mediation No mediation Full Mediation 
Moderating 
effect on the 
mediations 
(p-value) 




0.084 0.01 0.045 0.078 
No statistically significant moderation of the mediations 











































































Note: n.s: nonsignificant; * significant at 0.05 level; ** significant at 0.001 level.  
 
 
 
 
 
 
 
 
